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xmsoDOonov 

Althoiigh  %gs  s^s«  it  an  i^isritad  and  fix«d  efa»«et«F> 
Ittie  of  th«  indlvidoBl  bird,  Vnov  wminm  m  ovptain  mwobI 
of  Tariatlcm  awmg  tht  an*  pwKhi— d  by  •  slnisl*  fWMil#« 
amm  of  tlws*  TarSjitloiw  ar*  dun  to  •nrivanMitaX  and 
•thaps  to  ^kgpiiolociool  footoxHi.     Znvostigatoro  h«vo  ohOMi 
that  tbavo  «po  aoaaaaal  flootuatlmui  la  agg  aisot  that 
of  pallets  liuif>aaao  in  also  durlxie  t>ta  fir  at  -jraar  of 
duationf  that  Intonslty  of  prodMtion,  saxnal  natiirity, 
t—6,  aad  bodj  woight  oaah  haa  aoaa  offoat  «b  an  •!••• 

Tha  MBHMiP  in  lAiiah  ttiaaa  dlffarant  fMtom  raaet  on 
tha  bird  to  Influaaaa  tbo  alaa  of  agtr^  tha  aaapaMHita  of 
tba  an  "M^  saaoaptibla  to  tS^m^  "  ngth  of  tlraa 

poquirod  for  ttw  Tarioua  faetora  to  influa«M  tlw  alaa  of 
flw  «g8  tMi<va  aot  baaa  fvllr  datananad,     ;rull  (1924)  haa 
Obom  lliat  inaraaaa  in  alaa  of  jolk  is  diraotly  proportional 
to  tha  inar^wo  in  tha  aisa  of  tha  body*    AaaoBdaon  (1991) 
raporta  that  tha  aaomt  of  albinan  aaaratad  by  tha  ovidnat 
ia  to  aaaa  axtast  dapandant  on  tha  aiaa  of  tha  bird  and 
alao  tha  si so  of  tha  ovldnot*    Ataood  (1993)  haa  aho«i  tbat 
tha  poaition  of  tha  an  vittala  tha  alutata  affaata  an  olBOy 
thara  baiag  a  gmaaal  daataaaa  »i^  mmtik  aiianaailli^  t^m 
■oat  birds  lay  in  olatohes,  produeing  froai  eaa  to  fiva  or 
an  aanaaautiiM  daya,    fhara  ia  vsMlly  a 


interval  betiVMi  olutolws*  In  «•  wnA  •■  ymtut  lay  lai»gap 
ana  at  tha  l)agt«nlng  of  aaah  oluteb  thia  nay  ba  an  InOl* 
•atiSB  tbat  tlia  vapvoduatlTa  argmm  fttnatian  battar  aftar 
a  day*  I  raet*  Aaoeptiag  tha  abonra  aa  a  faat,  what  affaat 
60  langav  pawaai  la  paadoatiaa  and  Hroodlsaaa  >ict«  on  an 
alsa. 

9mv  aaana  to  1m  a  divag§aaaa  of  opinion  awang  in« 
vaatigatora  aa  to  tba  wmmmr  ia  abiah  pulleta  inoraaaa  ia 
Ofs  aat^t  darlag  tfiair  first  yaar  of  pvodaattaa*    Wn  taA 
mm  (1988)  and  Atvaod  (lOBB)  i*90i>t  that  eiera  is  a  gradoal 
iatvaaaa  la  tha  vain^t  af  acta  of  pollsta  duriag  thair  aa« 
tiro  first  yaai>  of  produotlaa*    Soya  (1930)  haa  tHamm  that 
paiata  raaeh  thair  aaxianB  an  «oi|^t  in  ^twiiai  j  aad  Aa» 
araaaa  dafiat  tiM  aprivg  «m1  aiMBor.    Thia  aay  lodiaata 
tiNit  tiapapattire  os*  oliaatie  aonditiaBa  hava  aaaa  affaet  oa 
agS  alaa* 

Another  oroblaa  owaaaatad  altti  an  0^*0  la  that  of  da* 
tanAalas  tha  ainiflRM  aarihar  that  aay  ba  vol^sad  far  aa» 
aariag  a  dapaadabls  aaaaura  of  a  faaala*a  aai,fiai  9^  •!••• 
In  ordar  to  da  fhiSy  a  tisw  of  yaar  noat  ba  aalaatad  aliaa 
birda  ara  laying  thair  aaal—a  alsa  agga,  vith  a 

tt  of  ▼ariatioB* 


PORPOSK 

purpiw  of  this  study  ««*  to  d«t«niiia«  «li«t  cffiMt 
tho  following  flMtora  had  on  egg  sIms     Position  of  ths  sgg 
in  tho  elutohy  rarmsl  tvotestton,  jmmm  ia  prodnotioii, 
Mxasl  asturlty,  oxtrotaes  la  toaq^petiire^  and  f*«d«     Th# 
study  also  iasliidtd  ttw  sffMt  t«Mpsx<«titf«  iMd  «i  w^» 
duotion^  and  tha  dstsvnination  cr  tha  Minians  wmlbmf  of 
«git  ttuit  aaadad  to  !>•  «ai|^i«d  to  abtain  a  paliabla  ■aaiuia 
of  a  bird* 8  agg  also* 

■sat  of  tha  aatapiaX  naad  in  tfiia  atndy  «aa  ofetaiaad 
trmt  tJm  vaaarda  of  tha  Oapartmant  of  Poultry  matauidry  of 
tlw  XaBMW  8taU  Collega.     OaptaK  t»ta  yaara  1921«e8  all 
•gga  at  tha  Poultry  ftena  mnm  walghad  dally  on  tha  day  f»l* 
laving  pvedaotion  to  .5  of  a  gtmrn*    rbm  rooorda  of  125 
Singla  Ooi*  Adto  Laghoms  and  SO  Sii«la  Oorab  Rhoda  laland 
Roda  vara  ehoaaa  for  this  atudy,    Birda  «)wt  had  produood 
100  agga  or  aora  aad  that  had  at  laaat  10  atonthst  raoord 
vara  uaad.     This  inolniad  thalr  entira  first  year  of  pro- 
dttation  ia  praatiaally  all  oaaaa* 

IB  aatovaiBiag  vhat  affaot  tha  variooa  faetora  anad 
have  on  agg  aisa,  all  tha  data  aava  pat  an  a  aaakly  taaaia 
nd  aoM  «B  a  daily  toaia«    Tha  atady  aada  fros  ttm 


dmfd  trm  Os%oter  1,  1981  to  a^twAM^  SO,  1928.    ThB  mhi 
vMkly  •n  sis*  «•*  dbtaiii«d  for  MMh  Urd  (teviBK  t»i8  flf ty* 
«vo  «MlB»  Mid  froa  this  th»  omb  «««lcl7  tS  "!<•  **•  *** 
for  •••h  bviMd* 

Th»  b&vda  la  MOh  br««d  ««M  ttl«s«ifi«4  •••waiwg  t« 

il  Miturity  «nd  tbt  JM0uimm  wmra  alto  0PO«9*d  •«  to 
tot«l  ■■*»  of  oggs  pfoawa  dafriag  tho  first  yoar  of  pro* 
AMtlon*    Tho'WMHi  ««olcl7  •gg  slM  darlac  th»  tmt  for  mmtlh 
(TMrp  wia  OMVMd  la  tho  mm  mmmt  •■  for  Mtoh  1yr«od« 
lllio  vMkly  por  oont  of  f look  prodMtlMi  vms  obUiiMd  dortag 
tho  f if tT^tve  WMte  for  OMh  IwmA  ad  tl»  4if foront  gftwpa 
vithin  each  brood.     Tht  g—o rd  of  ttio  daily  lafil—  wmA 
«iBi»»  t— porotttpoo  for  tho  period  otadiod  aao  obtoiaad 
twcm  ttao  DopartMBV  of  n^aiaa  oif  Vam  loaooi  Stoto  Oallat** 
Thooo  tpayiroturoo  woro  oapomtoly  orraaiod  on  a  aaaa  aaokly 
basis* 

90  aolM  fartbar  #lisak  aa  aoas  oT  tho  iafosvatlsa 
aarsd  twom  ths  sbovo  raeords,  M  Wiita  istfumm  faaalas 
kift  and  oibaorvad  la  iadividosl  battarias  dariag  tha  aprlag 
of  1998  in  a  tsMpsrstai's  aoatrollad  vaos  to  datoraiaa  of« 
foots  of  toaperatura  apaa  agg  slso*     In  addition,  ttio  agga 
frasi  800  pullots  aara  aslgtiod  daily  fraa  Maroh  10  to  luly  1, 
1988  to  skaOk  «a  agg  si  so  in  rolatioa  to  toaporstoa* 

TO  datamiaa  what  of  foot  food  oonaaaption  ^as  om  agg 
siiM,  an  additional  alght  birda  vara  aaloatad  that  aaro  ia 


fMtastioiu    IMli  hm*»  «C8»  wmf  wiffimA  for 
4«9*  «hil«  th»  birds  «mm  with  th«  re«t  of  the  flotk 
llh»  MM  MMditioiui  t3i«y  had  bMo  sU  yMr«    At  th« 
Mvwi  dft7«»  fte  Uvda  MM  9iit  in  individMl  tettaries  in  • 

b»MMnt  VMM  «ld  f0d  ▼•Pjifli  aMMltS  of  fMd, 

90  aMartaia  th«  mtt99%  of  iMpwiwi  on  fMd  and 
Mtor  OMOMption^  t)io  daily  iatiilo  of  OMh  ms  voi^hod  im 
gMM  t&w  aiz  of  t»)o  38  bivda  iMpt  in  indiTidual  battorioa 
for  a  pariod  of  aovon  daya  i«d«r  aonal  toMMotitre  and 
miM  tw  tbo  aMa  langtli  of  ti»o  Mdig  lii^  tMpap 
Xa  «atMadBiiiK  what  part  of  t9ia  o^g  la  Mat  affMtad 
hU^  twnnitMO,  tha  7o2k»  i«ian»  albuMn,  aad  total  i 
Migfita  wmv9  talMi  m  5  atga  for  aaali  of  U  Wbfte  that 
in  tha  battorioa  uador  both  hi^  Md  aonail  taaporatoMa. 
fha  Mtbad  Mad  ia  Mvaratiof  tba  parte  of  «ha  a|g  mo  that 
giTon  by  Ourtia  (1911). 

A  atatiatioal  atudy  Ma  Mda  to  datanUM  «ia  ■Inlaiw 
MHlwr  of  agsa  that  naod  to  ba  Miifhad  to  dotamiM  a  fa* 

f06XTxov  owtmwm  -a  nm  oumm 
xs  ULATioi  TO  mm  size 


A  bivd«a  intanaity  ia  datavniMd  by  Hia 
aiia  laya  on  aonaaauUM  daya  withMt  MMti«  or  aiMii^  a 
day^  aa  ealotaatad  by  llaya  (1»30),     A  bii«  with  loo  in- 
tanaity will  lay  avary  atbar  day  or  lay  tM  daya  Md  alM 


▼ 

«M»    Bivte  with  high  Intensity  will  lay  tram  t&ve  to  oight 
•ggs  oa  •nae^tslire  days  cnA  than  Bias  •  dsy  and  start  •  atir 
•Itttah*    80M  ta«M  will  ley  ^werj  day  ovar  a  Xong  pariod 
Imt  tlM7  ara  tha  axeai^tifiii  rather  than  tha  g«taral  rula* 

fa  datafiaa  what  affMt  intanaity  or  tha  Boaltloa  of 
tha  agg  within  tha  alat^  haa  on  agg  aisa,  689  olutahaa 
vara  uaad*     Thay  naiiad  firaa  two  to  alght  daya  in  length. 
ypoB  tha  raaorda,  tan  hana  ware  aalaotad  that  had  a  fairly 
laifoiw  «wq  agg  alutobt  of  thaaa  taa  vara  taleaa  froa  #agli 
bivd*a  raaopd^  aakiiag  100  twia  agg  olutoltaa*    Aa  far  aa  poa* 
aibla  tha  first  olutoh  ia  aaali  aaath  vaa  ahoaan  to  avoid  a 
biaaad  aalaatioa*    fha  alutahaa  with  3»4«5  and  6  af!gB  wara 
alitaiaad  in  tha  aaaa  aaaaar.    Sinaa  aavan  and  alght-^gg 
altttabaa  wara  tm  la  awibar*  thay  ww  alioaaa  at  nadan 
aaaag  tha  Tarioua  hana*    Xa  this  way  fso  aavan-agg  and  45 
•ightuagg  clxttahaa  wara  abtainad* 

Tabla  1  glvwa  tha  aaaa  agg  alsa  ot  aaah  raapaativa 
alttt^  aad  ttia  daaraaaa  or  laaraaaa  of  aaah  agg  aoapai^d 
vlt»i  tha  agg  laid  tha  >gaaadiag  day.    It  alia  ahova  tha  da* 
9r9m9m  fraa  tha  firat  to  laat  agg  of  aaeh  olutoh,  and  tha 
atvaraga  daaraaaa  par  agg  within  tha  alutah. 

It  vaa  awident  that  in  siost  aaaaa  fliara  waa  a  gradoal 
daoraaaa  in  tha  siaa  of  agga  thra^glwit  tha  alutch.     it  will 
ha  obaaraad  that  tha  daaayaaaa  from  tha  flret  to  tha  laat  agg 
Inoraaaad  with  tha  ina«)ar  of  agga  laid  an  aaaaaontlTa  daya» 
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tait  tiwt  tilt  mmu  dmtmuam  p»f  ctS  «m  mallmr  th*  larsir 
the  eltttoh*    tbat*  was  •widarable  Tspiatioii  in  th* 
•Itataf^a  of  dlffarmit  hana,  and  tha  aama  >«R  waa  not  aliRa^a 
eonslstant  in  tha  wnaar  in  ahleh  Iba  daoraaaa  i&  agg  aiaa 
— wigfad  within  tha  olutoh*    Vavarthalaaa,  ^riian  a  fairly 
lapga  mmtatr  of  al«tahaa  aaa  oimaidarad,  it  elaarly  daaMi* 
atpatad  that  in  aaat  aaaaa  thara  tma  a  gradnal  daoraaaa  is 
aiaa  vith  aaeh  auaaaaaiva  agg  in  tha  aluteh^  and  likaviaa 
vavaalad  thftt  tha  largar  tba  aluteh,  tha  aaallar  «aa  thi 


Thia  infomation  ia  in  agraanant  with  tliat  raportad  hf 
Ataoad  (lOM)  and  laja  (1930)  •    Tha  fanMr  aeaaludad  that 
aa  a  rale,  tha  graatar  tha  fjaduativa  aapaaity  df  a  bird, 
tha  aMillar  t^e  av«raga  daaraaaa  in  tha  waii^t  of  tha  agga 
«M4rt»  vwa  laid  on  aawaaimtiwa  day**    Ha  furttiar  atHita4 
that  during  tha  pariod  of  laawlif  produatioBy  tha  daaraaaa 
in  tha  waif^t  of  tha  aa«  l*l<i  «»  aoaaaoutiva  daya  w«a  at 


Maya  haa  ihoMi  that  thara  ia  a  nagatiwa  oorralatiaa 
aaaffioiant  of  ^SIS?  j^»0164  bataaan  intanaity  of  nradoatiaa 
Mid  olutoh  aiaa 9  n^.ich  indloataa  that  aaaXl  agg  aiaa  ia 
aaaooiatad  with  hi^  intanaity* 


xmcT  OF  PAXttst  zv  matmnatt  m  loo  sxzi 

A  paoM  is  ptoOmtlMk  ir  a  p«pie4  daring  «mieh  a  bird 
••«••■  to  lay*     It  maj  b«  da«  to  mirioas  e«iwofl«     Ck>odftl« 
(1918)  and  Btoys  (19S4)  liOTt  Aovn  lluit  vintar  9«m«  is  in* 
b«ritad»    PfoadiM—  MitiaMillT  maktm  •  taw«k  in  Vhm  agg 
fveordf  and  aa  a  rula  tribca  a  bird  ia  nolting  aha  will  go 
ant  of  ppodnation*    In  datarmining  idiat  af foot  a  vansa  in 
l>roduotiatt  baa  en  i^Eg  •is**  ^n  alapaa  of  aovan  days  or  anra 
without  laying  aaa  eonaid^vd  a  pnmm  in  thia  attidy* 

Tha  raaorda  vara  gana  ovar  and  SO  Tinaaa  vara  aalaatad 
tnm  Cha  LaglMwaa*  waA  40  fraa  «ha  Bteda  Zaland  Sada*    Thay 
variad  fMn  t  to  30  (teya  in  laogth.    tim  panaaa  W9f  all 
rtiaaaai  fran  Wbrnary  1  to  Jwam  1  to  avoid  aa  aoali  aa  poa- 
ai&la  variatian  in  mss  aiae^  dim  to  ftetora  alliar  ihaB 
panaaa  in  ppadoatian*    Aa  will  bo  abo«n  latar  in  thia  papar 
tbara  ia  a  ittnlfi  aaaant  of  variation  in  the  aiaa  of  agga 
daring  thia  pariod*    Ihm  firat  agg  in  aaah  of  tha  thraa 
alntahaa  bafora  and  af tar  tha  paaia  waa  aeiMldarad»  and  in 
ad<iition»  the  firat  Miraa  agga  in  tha  firat  eluteh  aa  aaah 
aida  of  tiia  panaa*    fha  aaan  agg  aiaa  mm  alao  obtainad  for 
aaah  positimi  in  tha  olutoh. 

Tabla  9  abova  a  daaraaaa  in  tha  aiaa  of  the  firat  agg 
laid  after  a  panaa»    lliia  aaa  nnah  Mora  pranoanoad  in  tha 
Rhoda  Xalaad  llada  than  in  tlia  Xaohoma*    flia  aaan  aiaa  of 


XI 

T«M*  t  •  i:f  jp»«t  mt  nmm  la  Pr^Omtlm  m 

BggSiaa 

i^«a  hzt 

»  la  greas  of  first  egg  la  elateh 

Hhede  Zslsad  Bed 

Before  Paase 

ihits  l/nfimm 

l«t  olutob 

67«48^*4e8 

54.5»«,3'r9 
54a77*4Tr 
53*80£»464 

■Mi 

57.06j^*ttS 

&3,9t^,t55 

1st  el«ft«li 
9rA  elviali 

After  Pease 
M«tt4«410 
56,4lT.461 
57«62|»«0V0 

5X«6&f«391 
54.4fl^.4Sa 
S6*M^«48e 

the  first  •eg  after  *  iMttM  la  tlw  R^ndo  Xslaad  IMte  «u 

4,14  J:  •4M  SMM 

sasller  thsa  the  assn  sise  of 

the  fir«t 

•gg  in  the  thive  oltittfh«e,  pi««e4iag  th*  ptamm* 

This  aas 

8«i8  tliMs  Its  p>o»>»l»  •Pror*     In  t>ie  Lki^rmi 

the  first 

•gg  After  •  peuae 

ass  2*38  *  •460  grsas  saslXef 

>  ttea  tha 

wtm  of  tl«  first 

egg  la  the  three  elatehee  preeediag  the 

pi— e#     Jn  this  esse  ths  dlTfevease  wmm  4*99  tlnss  its 

frobsbie  error* 

It  vill  be  obeerved  that  the  aean  sise  of 

the  first 

• 

egg  in  the  seeond 

end  third  elattfhee  after  s  as 

use  aara 

tosek  to  aorasl  sise  la  both  breeds^  iadiostiag  that  sfter 

la 


the  first  oXtttoh  Vtmrm  «••  no  dMir«ftM  In  mgg  «is«  da*  to  a 
9M»«  la  predOBtion.     in  MMpapinis  the  sixe  of  the  egge  la 
the  first  eltttr^h  after  e  pause  vith  fhoae  before  the  WMee. 
it  «aa  faiatf  that  oa  the  awerace  a  ben  reeoirered  her  aonntl 
e«  else  fMit  teo  to  taw  egge  after  a  pease. 

apeedlneee  »aa  the  eaaee  of  wmy  paiies  la  pvadaetloB 
la  the  Rhods  Island  Hsdsi  nest  of  ths  psaaes  aare  alee 
Uagap  ttaa  In  the  Lighoms*     fKjtm  aaft  Staap  (1089)  have 
'iftMfBa  that  irtiea  a  bird  gaee  hreedj  aad  la  eat  ef  preAaetiea 
fer  eeM  tlaa,  her  ofridaet  eontraeta  aatt  her  orarles  have 
a  teadsasy  to  beeeae  enaller*     This  nay  aeeeaat  for  the 
larger  deereaee  la  tbm  Bhode  Island  Rede  In  the  first  egg 
after  a  pease  then  In  the  Lsghoms* 

unma»  mmmmaH  aud  boo  sux 

It  hes  besa  a  rather  popoUr  opinion  that  ssmII  egg 
slss  is  assoeiatad  with  hl|^  anmtal  fvodastion.  Hays  (1930) 
taperte  that  high  Intensity  la  aaaoeiated  with  eaall  «gg 
sisSy  tat  tMs  does  not  aseasssrily  assa  tttat  hl^  aamsl 
prstestlea  snd  saall  egg  else  are  eloeely  aerreUted.  It 
Is  true  t»)at  high  latensity  is  one  of  the  asjer  featera 
i*leh  oontribatae  to  hl^  aaawa  ppsdaetloa.  bat  RSys  hes 
also  shown  that  psreleteaey  la  prodoetlon,  eeinwl  aatarlty, 
lack  of  winter  pMMe»  end  bvoedlaeee  all  have  an  inflaeaee 
oa  total  praAieUon  in  ths  Rhode  Island  Had  breed  with  whloh 


IS 

IW  lUllMi,     Jttll  (1924),  Atvood  (1928),  Attd  fWPftllHVSt  (1926) 
1w««  r«por««d  thftt  thM«  wa  not  m  slsiiif  SMnt  MrMlfttlon 
bttnMB  total  produetlon  and  agg  vai^t*    lsr<bla  (1930)  has 
gtowi  tluit  Umi  aoKtiwaaa  In  hlsh  and  low  prootootiaB  av* 
aaaoelatad  with  aaall  aff  aisa*    Ba  ooneludad  that  lov  aM 
fradivtion  la  aaaaapaiilad  by  aHaller  agg  alsa  dm  to  tha 
laak  of  a  ganaral  faator  for  vigar  vhiah  affaeta  b^tli 
•banatopiatioa,  and  hlg^  agg  iradMtian  la  aaaaiipanlaiT  by 
daaraaaad  agg  alsa,  pipobably  doa  ta  inaraaaad  laxigth  of  tiM 
altttob*    Upplnoott,  Parker,  and  aglMMM<wrg  (19S4)  ftMBid  a 
aorralatian  oaaf fiolant  of  •380  *m07B  batawan  total  pva* 
duation  and  aaall  agg  alsa. 

In  this  study  to  datomlna  the  assoolation  bataaau 
•anaal  pvadaotloa  and  agg  slaa  186  vfhito  Laglhenw  wme9 
divldad  into  tlvaa  grwipa  aaaovdiag  to  tba  total  aiwbir  of 
agga  prBdiaiil      All  birda  pvadnaiag  over  210  agg4  vara 
plaaad  in  ona  gramp,  thoaa  producing  from  160  to  £09  in 
MMfhar,  •»A  Umw  pvodaaing  laas  tbsn  liO  aggs  vMPa  plaaad 
in  a  third  gin>ap»    Tha  birda  vara  divided  so  that  aaeh  lot 
aaatoiaad  praatiaally  thm  asaa  iMifeui  •    fba  Baaa  aannl  agg 
alsa  ana  G2«86  gwa  for  tha  birds  ppvteatng  ovar  210  aggai 
60«tt  grsM  for  tba  giimp  prodoaiag  tnm  160  to  tOt  aggaf 
and  61*40  gnuM  for  tba  birda  pradnalug  laas  than  160  agga« 
Yba  MSB  weakly  agg  aiae  «aa  dbtainad  for  aaah  grasp  and  la 
raproaantad  in  fignra  1*    It  will  ba  Obaarrad  that  tha 
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Ml^iMit  prodOBiag  birds  MBlataixwd  a  slightly  Mgbmt 
vssldy  9gg  «»i|0>it  during  the  sntlps  Tisri  tho  birds 
dnslag  fy«i  160  to  909  9m»  ^^  tb«  Xewsst  assa  vsskly  •gg 
wiightt  sad  ths  lo«sst  produeing  lot  vss  iatsvnsdisto  lw« 
to— u  ths  other  tvo  groups* 

Thsss  rssults  indiesto  ttast  sasll  sg?  siss  «ss  M»t 
••sosistsd  with  high  saansl  ypodostisM  i&  ss  aWh  as  ths 
hlgtost  FMAtoiJug  birds  had  a  hlghsir  ossa  twskly  sgg  siss 
tte  yssr*    In  flosks  that  sars  bred  fior  h&gli 
and  Isrgs  sgg  siss^  both  sbaraetoristiss 
fbnmd  vitbia  tbs  ssas  bird.    This  indiaatsd  ttait  saaU 
siss  »(Mi  not  asssssarily  oorrslatsd  with  hig^  aaaasl  pro- 
dastlQa,  sad  thst  agg  siss  aay  bs  tabsritsd  indsnsaAsntly 
trem  ths  ftotors  that  aontribato  to  high  aanoal  pvodastion* 
Ths  fbot  that  saall  sgg  aiss  aaa  oorrslatsd  with  high  iii» 
tsnaity  aay  bs  das  to  the  dsorsass  of  ths  sgg  siss  ia  tlis 
dlutoh,  aa  sboaa  by  Says  (1930)* 


MB  AT  SmiM.  lATORXTT  AID  MO  BUB 

Sswsral  imrsstigators  haws  worked  with  ths  problsa  of 
swcoal  aaturity  aad  its  relation  to  aflg  siss  sad  production* 
Ths  rssolto  iadiaato  that  toth  ars  inflasaasd  to  s-ssrtoin 
soctsat  by  ths  ags  at  whieh  a  pallet  atarto  to  Uy*  If  ths 
sarlisr  aRtitriag  pv^^lst  lays  fron  10  to  20  sggs  bsfOrs  ths 
lato  aaturiag  Mrd  atorts^  it  ia  to  bs  aspsatod  that  ^is 


1« 


1ms  a  tMittiT  t^mrr  of  — Irfng  a  hl^Bwr  amxaai  reoord*    "^^ 
fMt  thet  agg  8ls«  is  ooxveUtdd  with  body  valght  waA  ttwt 
Ml  «  ml*  th*  e«rll*i»  i«tapittg  birds  sr«  amallsr,  nrflfbalMy 
aosomts  for  the  fset  that  emill  agg  «1m  Is  aasoelsted 
vltli  9Kp1j  acttvlty* 

2n  tfhaeking  ttaa  affeet  of  aaxoal  satority  on  agg  alaa 
IW  Lsg^KMPM  aai  iO  VM>da  lalanA  Bate  vara  vaad*    Baeh 
teaad  vaa  dirldad  in  groupa  aaoordlng  to  aga  at  f  li^t  agg* 
Tlia  laghoraa  vara  plaaad  la  thpaa  graapas     th^aa  abota  810 
4a3ra  of  sua  at  aascaal  natarlty,  anA  thota  balov  100  days 
aoaatittttad  tha  MLgih  and  law  gvaopat     tte  intapaadiata 
p>aup  vangad  tmm  191  to  809*    Tha  Hhoda  Zaland  Rada  vara 
divldad  into  taa  giuapai    IShmm  abaaa  and  thoaa  baXov  830 
daya  aga  at  aaaaal  laitiirlty*    Flgava  2  abowa  tba  naan 
wa^ldy  agg  aaight  far  tha  Hiita  X«g!hoRia*    Tha  aarlior 
■atiaping  birds  eontinned  to  lay  souillar  agga  during  tba  aa» 
tira  yaar«    '^'*y99  raaalta  ara  in  agraaasnt  vit>'  «''^'>aa  of 
itdl  (1024 )»  LipvlaaeU  (1985) »  Rays  (1850)^  and  otbars  aba 
raportad  that  aaall  agg  alaa  ia  aaaaaiatad  with  aarly  aas- 
ttal  aatttrity* 

ngara  3  shovs  tha  naan  aaakly  agg  valght  for  tha  lata 
and  aarly  aatariag  Shoda  Island  Rada.    Thoaa  raaolta  ara 
not  in  agraaaNmt  with  thoaa  of  the  Thito  Legboma  ••  tha 
lata  aatnrftng  birds  lay  analler  ag^  fhrautfiaal  tba  ysar. 
Va  aacplaaatlMi  of  this  divcrganaa  aaa  b«  offerad  tmloas  it 
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it  do*  to  taftlliMMM  of  nanAMMNif  ther«  being  only  28  birds  in 

1h«  wMklj  p«ro«atac*  of  f  lo^  peroduoticm  wns  obtaiiMd 
for  MOb  lot  vithin  tha  br«odp  and  Tory  littU  diffvMOM 
««a  foaad  in  ttio  vradwtion  aftoi*  th«  ]at«r  mturing  bird* 
star tod  to  lay* 

TSMPSSUkTORB  hllD  ITS  SF?SGT  OW  WO  8XZ8 

AaOBf  ths  Tsriotts  fsetors  sf foe  ting  m(gg  siM,  tba 
vritor  ««s  unable  to  obtain  any  iaforvation  froa  tha  litara* 
tare  aoMaming  taayaratm'e  and  Ita  effaat  on  agg  else*    ?ha 
faat  that  agg  alee  fluotuataa  daring  the  year  «nd  that  the 
variation  differs  in  vfirioiaa  parts  of  the  eo\intry  indiaataa 
that  taapwpature  or  alias  tie  eonditieoa  nay  have  aoaw  afflMt 
on  egg  eiaa* 

In  ^tawrtntng  the  affeet  of  toaparatora  an  ^k  aita^ 
Urn  aeaa  weekly  egg  weight  vaa  dbtsinad  from  the  raaofda  for 
lat  Siagla  Oaab  «hite  Leghome  and  SO  flhoda  lelsnd  Rede,  tw 
a  period  of  M  iwoka,  atartix^  Ootobar  1,  and  ending  SeptaaK 
bar  30*     The  swan  aaakly  mmtiMHrn  lasipefetaraa  iiare  eeeiirea 
far  the  eesw  period* 

Fii^iraa  4  and  5  ahov  the  aean  aaeteiy  egg  vai^t  for  Iha 
f^liita  Legborao  aad  Ihode  Xeland  Red*  reapaoti^ly  in  relation 
to  the  sMOB  aoekly  iHaaiiw  taHparatvra.     It  will  be  rt>- 
eenred  ttast  the  two  earvee  repreeenting  the  xaean  vaekly  egg 
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««lght  of  the  two  broodo  «ro  voir  olwlltir.    T^o  Loghom* 
•toptod  In  proAMtion  aiz  wooko  oarliop  than  t>ie  Rhodo  X«« 
lond  Rods  bot  both  biNMda  rooehod  tbelr  irHuclsHH  ogg  olM 
In  tho  oarly  part  of  Whrmrj*    Hp««  Ptbraory  to  tho  Uttor 
port  of  tey  thoro  was  ^ry  littlo  TarSatlon  In  tbo  laoan 
wookly  i«g  alM*     In  tho  oarly  part  of  Imm  whon  tho  Umm 
para  tare  want  «p  to  96  dogpoaa  F«  tharo  waa  a  rathar  s^^arp 
daolina  In  tha  afg  also  of  both  Ivaada*    Vhan  tha  toapara* 
tiipo  want  down  in  tho  lattar  part  of  JUno  tho  ogg  also  had 
a  alight  inaroaaa.    During  lliio  period  tha  tafaiaiiiia  was 
still  up  to  86  ilijioee^     From  tha  aaoond  waak  in  .TMly  tha 
to«porat«p«  gvateally  roaa  and  tne  agg  aixa  doollnad*     On 
tha  47  and  M  WMko  whSB  tha  toispeftnge  waa  up  to  100  da* 
gr«ao  F«  tha  ogg  aisa  took  aaothar  si^arp  deolina.     At  this 
pvviod  tha  awaraga  «k  si**  <^^  ^^  Lsghoma  waa  4*54  graas 
aaallar  than  it  waa  in  tha  laat  w«ak  of  Psferaarj*    The  aean 
•gg  sisa  fPr  tha  Rhode  la  land  Rada  was  4*03  graaa  enallar 
^meim  ^^«  pariod  than  it  was  tha  third  weak  in  Februarr* 
On  the  60  waak  «b«tt  the  ta«ppr«turo  e  tar  tod  down  asein,  tha 
agg  Bias  ianediately  iBoreasod  in  both  bvwada* 

To  Ohoek  tha  raaulta  obtained  frow  the  pao«rda»  the 
egge  frea  300  pullets  were  «wi^hed  eaeh  awoniag  fipoii  Barph 
10  to  July  1«  19S2*    The  eggs  were  weii^ed  in  gveupa  oa 
graa  eealaa,  aad  the  daily  aesa  egg  size  waa  obtained  fpoa 
the  total  waighta*     The  average  egg  aisa  for  these  nnllets 


toll^m^d  m  aliilUr  tr«ad  m  for  the  rhit«  iMghomm  «nd  th« 
Ili9te  Ztlaal  ll#ds  sbovn  in  fSginwa  4  mid  5,  only  the  deeline 
la  Jtine  «ui  not  eo  pywiiwiimd,    «!!)•  mmh  «gg  •!•«  for  this 
fn«9  during  Mivoh,  Appil,  nd  ihy  «••  betiiMa  54.5  «b« 
65,9  gnM»  Md  the  letter  pert  of  Jtme  It  vee  does  to  8t,S 
u    Dorlas  Jtee  there  were  mo  porloda  of  uMtauelly  hi^ 
jrature  to  eauee  •  eherp  doeline  la  e^g  »!■•• 

Controlled  fevperotiire  ead  ^gg  Siae 

To  meke  e  aore  eritioal  study  of  teapeyetaro  and  ita 
effeet  on  egg  eise^  38  feaelee  aere  eeloated  froa  a 
of  45  oad  pleaed  in  IndiTidael  batteriee  ia  e  broodii« 
lAiere  artifieial  heet  eoald  be  epolied.    The  experifwnt  ems 
•erried  oa  froa  April  80  to  Jaiy  3»  1092* 

The  birds  «ere  ttd  e  regular  layii^  aash  with  oao  per 
oent  eod  llTor  oil  and  aoratoh  grain  in  the  erenli^,  the 

aa  they  had  baoa  raoelaing  all  year,     rhm  llghte  aara 
OB  at  6s30  a«a«  aad  off  at  7t30  p^,,  girii«  the 
birda  a  thlrteaa-teur  day.     On  May  9  mix  birds  aara  eullatd 
eat,  thMo  of  whi«^  aara  laying  eoft  tiMllad  oggs,  «d  the 
aiaier  ttiraa  aaat  out  of  pradastieB^  learii«  98  birde  in  the 
axparinoat.    loat  of  the  birds  laid  rery  aalli  the  averaga 
produatioa  daring  aoat  of  the  asepariaent  aae  above  dO  par 
aeat*    During  the  perio<te  of  high  teapsaat— a,  predaati«i 
aas  daaraaaed  to  45<-M  per  aant.    -fhe  egge  aere  gathered 


84 
four  tlJMs  a  dfty  mvA  kapt  In  an  adjolalag  rooa  ta  avoid 
•vaporation  dua  to  hi^^  tai^apatitpa*    Baah  bird**  agga  vara 
aalghad  wtwrr  avaning  to  •&  of  a  gn««    A  fjooa  M-»raeovd 
raaoi'ding  tlnamgwatar  wia  «aad  to  kaap  a  raaovd  of  tha  taaN> 
parativa  aadl  tba  ralativa  laHidlty  In  tha  rooii  in  vMoh  tha 
bipda  vara  kipt«     During  thia  disouaaiony  nonMl  tawpara* 
tara  vill  bo  oonsidepod  aa  that  pariod  in  i^oh  haat  aaa  not 
a^liadf  it  rangad  fvoa  70  to  90  dagrooa  F* 

Wt^m  aareb  IS  to  17  tha  agga  vara  aaigjhad  fpon  tibaaa 
aaaw  birds  and  tba  avaraga  agg  aisa  for  tha  gpoaip  during 
tha  fiva  daya  vaa  84«fi6  grana,     fha  day  tha  birda  vara  put 
ia  tha  battariaa  tbalr  avarsga  9gs  aiaa  vaa  55*44  grava, 
and  tha  varlaw  taapawtura  vaa  i8  <tograaa* 

Figvra  6  ahowa  tha  aaaa  daily  agg  aiaa  and  tha  daily 
vayl—i  tavparatura  froai  Hay  9  to  JViXy  3*     Iha  bagiimii^  of 
tlw  aontiavava  Una  vaprvaanta  the  naaa  agg  aize  and  tha 
daah  liaa  tha  »a»1iw  taapayatvra  for  tha  day  tha  birda  vara 
pot  in  tha  battariaa*    Tha  tavparattn>o  in  tha  battory  rooa 
vaa  8S  ta  84  dagraaa  F«,  whioh  vaa  14  to  16  dagraaa  vanaar 
than  it  vaa  oat  doora.     Within  thraa  daya  the  arerngc  egg 
aiaa  droppad  to  47*6  grava,  ahiah  ia  a  daoraaao  of  ovor 
aeran  graaa.     It  ia  dlffieult  to  datafvina  if  tavuaratora 
vaa  raapanaibla  for  all  of  thia  flrat  daaraaaa  in  agg  alsa, 
ainoa  the  auditen  ehanga  to  eonf inanent  in  tha  batteriaa  nay 
haTa  had  aova  affaat  an  agg  aiaa*    fTov  any  4  to  tha  19  tha 
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«tr«  gnMhwlly  i«dtNw4  to  «  rang«  of  70  to  80 
F«;  thtr  roon  ooald  not  b«  ••olod  off  ontlpoly  1mh> 
««U8«  ohiekt  «•!«  being  hT9o6mA  in  tiM  adjoiniag  roaou    7H« 
•«•*««•  •gf  siia  cTAditftllT  Iney— d  until  It  r««o>i«d  64*87 
gma  on  Hay  19.     At  this  tine  t>t«  heat  waa  turned  en  and 
vaa  gradually  iaereeeed  until  It  x^aolied  9S  dogreoa  on  May 
88*    The  egg  eiee  iaaediately  deolined  aa  the  teaipefetuge 
insxvaaady  and  vlhen  the  tenp^MPatore  vaa  turaed  off  tdie  m§g 
aise  ecarted  to  inozHMMe  gvednelly  agala*    Fwtm  May  88  te 
Imm  81  the  heat  «aa  turned  off  sad  the  egg  aixe  again  in* 
ereeeed  mtil  it  reached  54  gvene«    To  eieertain  vhat  ef« 
f\aet  a  anre  e^idden  riee  in  tea^epetupe  lied  mt  egg  aise,  the 
beet  warn  ai^lled  on  the  ni^t  of  Jwm  81  and  the  tenpav** 
tope  iaepeftaed'fpeB  76  to  88  degrees  is  a  few  hours*    The 
folleviag  day  tee  birda  died  apparently  due  to  tlie  Wmti 
the  dhange  in  teaperatwe  «ss  ps-^nbly  too  sedAss*    fer  tlie 
next  two  ai^te  the  heat  vaa  tttmsd  off  to  give  the  liirds 
a  ^anee  to  beeeas  ed  jus  ted  to  ths  ehaiige*    Anm  then  on  the 
heet  ees  apolied  eentimeualy  dar  and  niirht.     it  will  be  ob» 
eerved  frea  figure  6  that  the  nean  egg  aise  takes  a  shepn 
deelias  the  day  following  the  rise  in  tenparaTim, 

The  tenmsratnre  was  held  at  98  degreea  for  a  period  of 
eight  daya*    During  tnia  time  ttm  Men  egg  aise  ens  down  to 
47  to  48  grnne*    This  is  five  to  seven  grene  enalloi*  than  It 
ess  etien  widep  nonMl  teneeretere*    On  the  evening  ef  Jtee 
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89  maw  h»ttt  «••  allied  vAileh  bought  tbo  ttwiwatwi  ftvi 
M  to  «r  dicrMt.     Xt  «••  held  at  this  «Miip«iwtiir«  for  tha 
aaxt  thMa  daya,    ?ha  aaaa  daily  affg  aisa  a  till  oontinaad 
%•  daaraaaa  mdai*  tha  Itigbar  t«9avati»a»  going  dawn  to 
47.11  and  4S«0g  graaa*    ffhila  tha  taapamtava  vaa  at  08  da* 
gyaaa  tha  prodwatian  atill  atayad  abova  80  par  aant,  but 
wban  tha  fpw'tw  ***  raiaad  to  97  daggaaa  it  draispad  to 

90  par  aant*    tha  aaaa  agg  aiza  for  th«  laat  day  tha  taa* 
paratura    vaa  at  87  dagraaa  F*  «aa  9.84  graaa  aaallar  than 
tha  Matt  agg  aisa  om  gay  189  whioh  vaa  bafora  tha  aaaond 
applioation  of  haat*     Thla  aaa  a  V?  tmt  eant  daayaaaa  in 
agg  aiaa*    At  thia  pariad  tha  aaas  agg  aiaa  vaa  10*38  gvaae 
aaallar'  than  tha  day  tha  birda  wf  pat  in  tha  tottoriaa* 
Hiia  aaa  praatloally  a  20  par  aant  daai^aaaa  in  tba  aiaa* 

Vhta  daaraaaa  waa  meh  graatar  than  tha  daaraaaa  ob» 
toinad  froa  tha  raaevda  aa  ihovB  in  figvraa  4  and  6*    Thara 
vara  daya  n^han  tto  wiTliBmi  toaparatara  vaaOhad  100  dagrtta 
F«  during  Hia  vasMr  irtva  thaaa  dato  vara  takaa,  bat  tha  da<» 
araaaa  in  agg  aiaa  aaa  not  naarly  ao  fpaat  aa  ahovn  in 
figura  6*     Tha  faat  that  tha  haat  waa  appliad  aontinuoualy 
4iy  and  night  and  that  tha  ralatiira  Imddity  vaa  moah 
higfhar  than  out  doors^  rangXrvs  flraa  70  to  80  par  aant*  aay 
aaaaoBt  for  tha  graatar  daaraaaa  of  tha  agg  aiaa  vbara 
artifiaial  haat  aaa  appliad* 

Tha  birda  aaanad  to  vary  aa  to  hov  aaoa  tha  agg  aiaa 
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Vfts  af f^t«d  after  b«»t  *»■  ft?>T>lled  ftpoa  S6  to  T2  hsoni* 
«MM  of  «!•  •ggs  Uld  Trttbia  84  hour*  ihadrod  s  M9tai«  «•- 
orefiM*    T^B  ^iMt  ws  spvU^dy  th*  «ig  •!«•  deor^Md  ansb 
fatt«r  than  It  ImvmmA  nAnm  thi  toaperatar*  vaa  lomMd* 
Figure  6  sh^ma  that  i^Imr  t!i»  touiuawtttf  goes  dofmif  the  egi 
■ita  inoraaaaa  Terr  gradually. 

Dlatrlbuticm  ©r  --- 


It  haa  hvm  Owm  pwvloualy  in  tMa  papar  that  agg 
aisa  ean  ba  radwad  10  to  17  per  oent  by  tal«h  teoperaturea* 
In  order  to  detemine  irttioh  eoMpoaanta  of  the  egg  are  neat 
auaeeptible  to  «ibaBge  wider  teiqperataree  IS  feaalea  frere 
aaleeted  end  I0)e  variou*  parte  of  three  egga  from  eaoh  bird 
vere  weighed  wider  noroal  ind  hi^  teoiperattirea*     Only  t»e 
egga  wr0  obtained  Am«  tvo  of  the  hana»  aiaklng  a  total  of 
88  egga  in  tha  exwriaant*    The  egga  eere  gathered  four 
tinea  a  day  and  leapt  in  a  beeenwit,  and  veii^ed  the  follow* 
ii^  admiag*    To  obtain  a  ooapariaon  of  tiie  evi^wnition  of 
the  egga  Uid  undar  high  iewpaftm'a  with  thoae  predeeed 
vader  »of«al  teaaaraturay  an  eqiual  naabar  of  egga  ware  ee* 
evuped  frea  the  laying  bovMNi  ae  were  gax;h«t>ed  froa  the  bet* 
teriea,  axkd  weighed  at  the  eeae  tlae*    Ihe  egga  were 
weighed  ei^ia  the  following  sioraing  and  it  waa  found  that 
thoae  laid  tmder  high  teaperatare  evaporated  #08  of  a  graa 
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Bore  per  egg,  which  Is  not  a  significant  difference. 

The  method  used  in  separating  the  different  parts  of 
the  egg  for  weighing  is  that  described  by  Curtis  (1911), 
First  the  vphole  egg  was  weighed,  then  broken  and  the  al- 
bumen drained  off.   The  yolk  was  freed  of  albtunen  by  rolling 
on  a  piece  of  filter  paper  and  then  weighed.   The  shell  was 
dried  with  filter  paper  and  then  weighed.   To  obtain  the        ^g 
weight  of  the  albumen,  the  yolk  and  shell  were  added  to-        ^\ 
gether  and  the  total  subtracted  from  the  whole  egg  weight. 
All  weighings  were  made  on  a  chainamatic  balance  of  ,001  of 
a  gram* 

Table  3  shows  the  mean  egg  weight  and  its  various 
parts  for  each  bird  under  normal  and  high  temperature.   It 
will  be  observed  that  there  is  a  decrease  in  all  parts  of 
the  egg  under  high  temperature,   Tbe  mean  egg  weight  after 
heat  was  applied  was  4,592  grams  smaller  than  it  was  \inder 
normal  temperature.   The  weights  were  made  during  the  last 
period  of  application  of  heat  but  before  the  eggs  Viad 
reached  their  Minimum  weight.   Of  this  decrease  2,924  grams 
were  in  albumen,  ,948  gram  was  in  the  yolk,  and  ,721  gram 
in  the  shell.  The  percentage  distribution  of  the  loss,  con- 
sidering the  loss  in  the  whole  egg  100  per  cent,  was  63,67 
per  cent  la  the  albumen,  20,64  per  cent  in  the  yolk,  and 

15,70  per  cent  in  the  shell.   In  oMer  to  interpret  these 
figures  correctly  the  mean  percentages  of  the  different 
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parts  of  the  egg  must  be  considered.  Under  normal  tem- 
perature 58.57  per  cent  of  the  egg  was  albvmen,  31,50  per 
cent  yollc,  and  9.91  per  cent  shell.  If  each  part  of  the 
egg  decreased  In  proportion  to  its  size,  the  percentage 
distribution  of  the  loss  would  be  the  same  as  the  peroen* 
tages  of  the  different  parts  of  the  egg,  as  named  above. 
In  the  eggs  produced  under  high  temperature  there  was  5,79 
per  cent  less  shell,  5,10  per  cent  less  albumen,  but  10.86 
per  cent  more  yolk.  This  shows  that  during  high  tempera- 
ture the  greater  percentage  of  decrease  takes  place  in  the 
shell  and  albumen.   Although  the  yolk  showed  some  decrease 
under  high  temperature,  the  percentage  decrease  was  not 
nearly  so  great  as  in  the  whole  egg,  shell,  and  albtomen. 
It  was  very  noticeable  while  weighing  the  eggs  that  the 
shells  of  the  eggs  produced  under  high  temperature  were 
thinner  and  more  fragile  than  those  produced  under  moderate 
temperature.   In  as  much  as  the  shell  and  albumen  are  se- 
creted by  the  ovid\ict  and  that  the  yolk  is  formed  in  the 
ovary,  these  results  indicate  that  the  functioning  of  the 
oviduct  is  more  affected  by  high  temperature. 

Table  4  shows  the  individual  weights  and  various  parts 
of  all  the  eggs  used  in  this  experiment.  It  will  be  ob- 
served that  there  was  considerable  variation  among  the  birds 
as  to  the  amount  of  decrease  in  their  egg  size.   Some  fe- 
males seem  to  be  more  sensitive  to  temperature  changes  than 
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Others.     Ono  tmtuklm,  7610,  stMMd  bo  aMliM  1b  •««  sis* 
mtamv  high  t— pwritnm,  while  othevs  deereeeed  over  10 
p«r  Oflg*    nie  ess  •&••  fw  "O*^  of  thece  birds  deoreesed 
•OBslderably  Bore  tbsn  Is  shaern  In  t>ils  table.     After  thB 
eggs  in  table  4  were  obtained ,  t>ie  ieBperetm-e  «se  reioed 
froB  M  to  9f  degroee  end  the  egc  ^iM  eontinued  to  deeline* 

Baeh  bird  ees  weighed  at  the  tine  she  was  put  in  the 
batteriesf  the  avwpege  Bei^t  for  the  groap  wae  1647  gvoBS 
(5«d8  pooBda)  ver  bird.    At  the  end  of  the  experiment  oe^ 
iadividiwl  was  weighed  and  the  aworage  weight  wae  1817 
gveaa  (4*01  pooada)  par  bird.    This  was  an  inereaeo  of  •9§ 
of  a  pei»d  per  bird  during  the  period  they  were  in  t9)e  bet* 
teries.    The  body  tOBperature  of  eaeh  bird  was  taken  wider 
bi^  mA  BorBsl  teaperataree.    They  were  tatosn  the  eaae 
tiae  of  day 9  frow  3  to  5  p*b«  on  both  ocwasions.    fim 
aTorage  body  teaperature  under  high  toBperoture  was  108.6 
degrees  P.,  and  ftir  the  eame  birds  laider  BSdaMte  teapera 
tore  it  was  106.4  degrees  P.     This  was  an  inoreaae  of  2,2 
dagraes  In  t)ody  laapareture  under  higlh  taaperature*     It  laay 
be  that  this  is  eonneoted  in  eoae  way  with  the  deorease  in 
agg  siae  wader  high  taaperature* 


Peed  and  Pater  Ooaaaaptlaa  aader 
aad  ngli 


In  ae  aush  aa  egg  else  wae  raduaad  during  high 
ture,  teets  were  aada  to  detaraine  the  aawint  of  feed  end 


««t«r  e«aMMtd  wndmr  mawmtl  moA  hl^  t— pwtaw,  awl  to 
•Mortala  irtsat  •ffoet  th»  nMfint  of  t—A  •«mnaMd  b»«  «■ 
«Cg  •!•§•     Xa  th«  fonMKT  t»st  tlM  fiMd  and  water  vara 
wlfgtmd  In  graaa  to  6  birda  for  aavan  daya  under  nonml 
tOKpavatopa  and  for  the  aatna  poi^od  tmAer  hl(^  t«Roarat»pa» 
lash  bird  vaa  la  an  ladlTidoal  battery,  azid  vaa  fad  an  all 
■Mil  ration  in  a  oan  #d«li  «na  oonatvnttod  to  aroid  vaate* 
Brary  aipoaing  juat  bafova  the  llghta  vara  ttumed  off,  the 
feed  and  water  not  oonavnad  wire  weighed  book  mUl  the  ami 
day* a  ration  wal^%od  ont*    la^  feaale  waa  glTon  140  gyam 
of  anali  and  000  grana  of  water  daily  during  tha  ontiiiw  ox* 
periaant*    To  oheak  the  aaouni  of  evaporation  of  the  watar^ 
two  eani  af  Hhe  aaaa  aiaa  ae  ware  aaed  by  Vim  birde  and  een* 
taiaiag  the  aaaa  aaaaat  of  water  ware  plaaed  la  the  raeay 
aad  tba  laaa  waa  geewded  «ad  dadaoted  froa  the  aaount  of 
water  weed  aaab  day* 

Vabla  6  ahoaa  itm  aaaa  daily  fOed  aad  water  aenauaption 
aadar  aoraal  aad  bi^  teajneaturee*    The  birda  aeaaaaed  it 
graaa  leea  faad  par  day  ender  hii^  tenpareture,  whleh  waa 
a  daaraaaa  of  IS  per  went,  aad  aonaiaad  9  graae  nera  water 
per  day  viktor  bi|^  taapavatare,  whioh  waa  an  inereaae  of 
S*8  per  eent.     It  will  be  obaerved  that  there  waa  aonaidar- 
able  warlation  In  the  aeaa  daily  fped  aad  water  eeaavgytion. 
If  a  bird  aaaawaed  a  «m11  anowat  of  fPed  or  water  eae  day, 
ee  a  role,  the  followiag  day  the  intake  waa  aaterially  in» 


s« 


TaMm  ft. 

VMd  MMl  ia««r  Owtiwiittiii  1 

m$mrWmnm 

1  mA 

m 

iBitt  dailj  eofuraBptlon  weight  In  gran 
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T»  MMrUin  iii«t  mttmt  4MPMMd  fMd  eonsuaptioo  has 
«B  its  tise»  eight  birds  in  §004  prodMtloB  ««re  MlMtotf 
trtm  «M  of  the  UylAg  hoaeea*    Their  efge  were  weighed  Msh 
•veaiag  to  •»  grea  for  seven  dejt  liille  they  vere  still  la 
the  Isylng  fcouM  VMder  ttie  m&m  umnSHlKUam  they  had  t)e«ii  ell 
year,    fhe  Ixlrds  ««re  ttms  pat  in  indivldtaal  bettefdee  «nd 
ell  fed  a  fall  ration  fer  three  days.     For  Hie  next  14  days 
four  of  the  birds  were  Wi8med  to  80  gmss  of  feed  per  day 
vhieh  ms  ■Qpisafiistely  oai-»half  ration,  nd  tlw  other  f^Mn» 
were  allennd  all  that  they  would  eat.    The  ev«Vi«e  sfg  else 
of  the  tdrda  that  wem  pnt  en  lialf  ration  tbr  the  eeven  days 
that  they  were  in  the  laying  haam  vaa  S6.10  grana,  end 


9f 


VtmiT  wraMge  for  th«  p«rlo«  «h«y  ««m  «i  half  ration  «ui 
5««4i  cr«M,    tb*  •▼•vaf*  «8g  alM  for  th«  Qth«r  srwq^  «m 
•8«M  fVMM  vMLX*  in  th«  Uying  hauM,  mA  51.91  whil«  in 
th*  tetter l«s«     The  Mrds  «■  half  rati<»i  gradually 
eraased  la  vrodnatioa  and  want  into  a  molt.     Thaaa 
wv  Boc  JLarga  tet  tha  raauXta  #io«ad  that  tha  f  tonfl  fiaad 
oona\»ption  did  not  dMraaaa  tha  agg  aize«    Tha  rasulta  alao 
indiaatad  that  tha  radaaad  faad  aoaauBption  of  tNt  birda 
OBdar  liii^  lijaiinnUiri  aaa  not  a  faetor  in  oauaing  tba  da* 
alina  in  agg  aiaa  ainaa  it  waa  aooh  laaa  than  waa  raaordad 
hara* 

1>a«i»aratura  and  Its  Kffaat  oa  1m  fradnation 

TiaBparattara  aodoubtadly  haa  an  affaot  cm  produetioo^ 
tet  it  is  difflonlt  to  datamdna  to  ^rttat  extent  teaanaa  of 
tha  influanaa  of  other  faatoraf  sneh  aa«  breading^  houtingp 
and  MaMgaaaat*    Sooa  f loaka  and  indiridnala  within  a  floak 
aaMtiaaa  to  lay  through  extramaa  of  high  and  leer  taapara* 
tttra»  vhlle  othara  8Mbi  arara  aansitlra  to  elinatie  o^vaigaa* 

yignraa  4  and  6  show  tha  weakly  pareantaga  of  floek 
fPoduaUan  ot  tha  Miita  Ltgboraa  aad  Rhode  laland  Reds  *•» 
apeetivaly,  in  relation  to  the  nean  aaakly  wiinam  teHeere* 
tare*    flM  prodaetiaa  of  been  broeda  aeened  to  react  in 
ateat  tte  eoMt  ■■ler  to  teiverataape*     In  the  eeaond  eeek 
of  Jimm  i^hen  the  leapei'e  tmm  vaa  «p  «e  M  iigme  P«  the 


fUJMitiea  took  a  tUmrp  drop  la  both  tvooda*  In  the  last 
tvo  waaka  of  Aagtiat  iMbi  ttta  Hwapai'atora  ata^rad  at  100  da 
graaa^  tha  pvodaotion  oontloaad  to  go  donu 

A  auddatt  drop  in  taaparatsra  davinc  tha  vlntar  ia 
natially  followad  by  a  daoUno  la  prodtistioa,  alao*     itta 
«aaa  MlalMai  aaakly  taapar^'tura  fbr  tha  aaoond  and  tSdrd 
«aeka  in  jra—ary  waa  IS  and  14  dagraaa  abofv  laro  and  tha 
laat  vaak  In  Ttabruary  vaa  11  dagraaa  abova  aaro*     Thaat 


tha  ooldaat  aaaka  throas^out  iha  yaar*    Ottriag  tbaaa  two 
■antlm  thara  vaa  a  doaliaa  la  ypodoatloa*    ftim  raduation  in 
tha  I— toai   of  ogga  Airiag  oatabar  «Bd  Wuirawbar  aaa  urobably 
daa  to  fall  aolt*     Za  thia  atudy  tha  birda  daaraoaad  in 
prodttotiOB  dortag  Mgb  t— paifaliua  aK>ra  than  thoT  did  in  low 
tasvarataraa  during  tha  win  tar*    Tha  lov  taaparatura  waa 
probably  not  eold  aeMOi^  to  oaaao  a  aharp  daoliaa  in  pro* 
duotion* 

Ovabaa  (1090)  rayarta  a  ralationahip  bal 
tara  aad  agg  vvodaatioa^  in  both  waakly  intarrala  and 
loagar  tranda*    Ba  alao  atataa  that  proloagad  high 
daatiaa  in  tha  wiatar  Moatha  mpffum  to  randar  tha  birda 
aora  aaaaitiwa  to  taaparatura  ehangaa* 

Willhaa  (1931)  roporta  that  long  aoatinaod  tronda  ia 
taaparatara  aithar  iipaard  or  downward  do  not  aoaat  to  affaet 
agg  prodaatiaa  naarly  aa  nuoh  aa  aaddaa  dhMgaa  aithar  ap» 
ward  or  doaacaard*    Ha  faaad  alao  ttiat  lafWMP 


d 


mftmt  pvodaetioa  mof  ttian  hlgtmt 

wmmm  wmm  wwmtbat  *«J« '^J*?®  *« 

SlOORXiei  A  OBMRMIIS  MttSIMX  OF  A 
fnMIB«S  MO  SUB 

with  th«  sroviag  lat«f««t  in  agt  •!«•»  It  !•  ««»lr«ble 
to  obteia  •  avtlwd  of  Moarla«  •  MrdU  ogg  •!■•  wl«»iB«t 
tolBg  to  «»  MPMM  of  wiping  •  Ui«*  on^or  of  oegs. 
jull  J(ld30)  b««  shom  that  •  d»pMitebl«  ■■•■we  of  a  blrd«« 
tmmn  agg  ■!■•  oaa  b«  ototaisisd  by  tMlghlag  «m  #81  ••tfh  «Mk 
«wiBC  t)»  TMT.     Mmi  aaA  MM  (1991)  vvport  that  tt«  wili^ 
lag  of  ti«  flFOt  «■»  oggs  laid  in  t^o  flf  t>^  nonth  glvos  ■ 
roliablo  ostiaoto  of  «l»  tmma.  aonuil  ogg  ••ight.     It  ■■mm 
to  tho  wltor  tbot  It  !•  unfftir  to  uwny  biMa  to  inoludo 
tbo  oatlro  period  of  pallet  produetion  for  obtolaiog  ■ 
reoord  of  a  blrdU  «gg  eiao.     It  is  well  kawm  thot  «gg  elso 
is  variable  dnriag  the  early  •tog»«  of  prodoetion^  being 
tepMidMit  upiiB  the  age  at  whioh  a  prallet  atarts  to  prodooo* 
Tho  iMlMloA  of  tta*  ogga  pt^ftwd  diiring  tho  early  •tagoa 
of  pvoteotiOM  hondioapa  tha  oarly  natoriag  fiMMlo  in  a  •«■• 
pariaoB  with  hsr  later  Batiiriiic  aiator.    «b«n  Baxiana  ogg 
alM  is  reaobadf  it  nay  bo  liio  aaaa  for  the  two  birds. 

The  roaalts  of  tMs  study  have  alao  thcma  that  tha 
■iao  of  tl»  oggo  i^podiaoed  during  ttoo  au—ii  period  la 
raglHM  wKj  be  wwpiable,  >l>p^Brting  apMi  tho 

A  nsMtsatloA  of  aa  meh  aa  20  por 
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•cut  mk  «SS  •Is*  d»p*ad«nt  190B  tanparcitBV*  Is  •  Tory  !»• 
portaat  faetor  «hen  atteaptli^  to  oo[ii9ftr«  ^gg  aixe  of  birds 
froM  diffsr^nt  TCgions  of  Vhs  Ikiitsd  States*     It  would, 
Hmvtofg  mfffmrnf  titot  tb«  smnsp  sssssa  Aovld  be  aroidsd 
in  abooatag  a  fmrioA  in  whieh  to  obtain  a  laaaam'aiiMut  of  a 
bird* 8  agg  aiaa* 

It  will  toa  obaarvad  ft*oa  figoraa  4  and  6  that  tha  aaan 
iilaan  vaakly  agg  aisa  for  18S  vhita  Lagboma  and  50  Rhoda 
Zalaad  flada  aaa  raaahad  the  aaaond  and  third  vaaka  in  Pab-> 
niary»  raapaotivaly*    Wrom  hmv  mtil  tha  lattar  part  of  lay 
thara  «aa  wnj  littla  fluotoatioB  in  agg  aiaa  in  aithav 
braad.    Tbia  saana  to  ba  tha  aoat  daairabla  pariod  in  ahieh 
to  dbtaitt  a  oaaaure  of  a  bird's  ouuciMas  agg  aiaa*    1^  waan 
■a«i—  agg  aisa  of  t4  Vhita  Iisgl»nM  waa  obtainad  by 
araragiag  tha  aeighta  ftrna  Bibrnary  7  to  Viy  IB*     In  ordar 
to  datarvina  tha  siniMas  uMabai'  of  aggs  that  naad  to  ba 
«aigbad  for  aaawing  a  dapaadabla  ■aaama  of  thia  -**f— " 
agg  aizoy  tha  nsan  aaig^ta  of  tha  agga  laid  diirii^  tha 
firat  waak  in  April  vara  obtainad,  and  alao  fha  na«i  vaiglhta 
of  tha  first  tan  agga  laid  in  April  for  tba  mm  84  lliita 


Tabla  6  shooa  tha  aa«i  iiiait— ai  ogg  vai^t  f<n»  tlHi  84 
birds  fraa  Psbxiafy  ▼  to  May  IB,  tho  rasan  ogg  aalght  for  tha 
first  aaak  in  April,  and  tha  aaan  vaight  of  tba  firat  taa 
agga  laid  in  April*    Tha  diffbronoa  in  aaaa  vaighta  of  tba 
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periods  in  April  eoiwd  with  th*  amb  iiTtiiWi  ogg  wiight 
is  tho«i*     In  eoHpftriag  tSw  «mii  ogg  v«igM  of  tho  first 
oosk  in  April  with  ths  mmb  nudxni  on  oiso.  in  throo 
oasss,  ths  dlfferonoo  sos  foond  to  ho  ototlstleslly  signifi- 
ooat*    A  fi»  of  tho  tlrds  laid  only  two  or  tbroo  000  dnviag 
ths  vosky  vhioh  is  s  rathor  snail  SMSbor  to  dopMid  vpon  for 
soowiag  OB  socuroto  ■sssnrs  of  a  bird's  sgg  sito*    To  ob» 
tain  a  aors  dspoadohls  aoasiips,  tho  moor  siso  of  tho  first 
toR  ofgs  laid  in  Aiwil  soro  ohtainod  oad  ooaporod  with  tho 
Bsaa  maxiana  osf  oioo*    Tablo  6  ohovs  that  in  ao  ostto  sos 
tho  difforoMO  statistioally  ol«nifioaat«     Thirtooa  of  tho 
birds  shoood  a  ▼ariation  of  loss  thoa  o  grssi  botoooa  tho 
Booa  siso  of  tho  first  ton  oggs  laid  in  Asril,  sad  ths  root 
shoasd  a  voriatlon  of  loss  thaa  X*ao  gvaas*    If  tho  birds 
averscsd  oas  ^raa  variatioa*  that  would  bo  oaly  thvao*fo«rthi 
of  an  otmoo  to  tho  doosa*     In  as  auoh  as  tho  osoa  on  siso 
of  ths  126  rniito  bsghorao  oad  tho  CO  Kiodo  XslaaA  Hods 
showsd  wory  littlo  fluotualloa  froa  Wsbvaary  until  tho  lot* 
tor  part  of  May,  it  sssas  Chat  10  oggs  f»oa  s  foaalo  any 
tiao  during  thio  poriod  itioold  givo  a  fairly  dopoadsblo 
■oaoMPO  of  hsr  asaa  aoxSclISi  ogg  siso*    Tho  aooa  ocr  siso  for 
tho  first  20  ogfo  in  Bsreh  was  soourod  and  ooaporod  with  tUm 
aooa  asilaiai  ogg  siso  and  tho  posults  wava  praotioally  tho 
soao  as  for  tho  first  10  oggs  in  April. 

If  it  is  dosirod  to  ooaporo  agg  siss  of  birds  ft>08i 
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diffwmt  ragiom  of  fsSam  VfaXt»A  Stat«a,  mm  is  trw  la  Ite 
teoord  of  fTfawm  vitowpmm,  som  oosHiidermtion  of  th« 
•ffMtt  of  toMpowriti'a  on  ogg  oIm  «ast  bo  glvon*    "rtMi 
taldag  of  •m  «*i#^to  oiioald  bo  liadtod  feo  Vnm  poriod  i»> 
■odiotoly  f olIovli«  tiio  Atioinwat  of  tho  muxiMm  olso  but 
«voidii«  pOFiodo  in  i^ioii  oaBMOslTolT  hUgh 
mmj  bo 


SMUl'AHY 


c; 


!•    Hrttrrti  trtiiili  ooro  otudiod  aboood  tho k  on  tho 
ovorogo  thoro  «ns  •  gpodnol  dooroooo  in  oioo  wlCh  ooob 
ooooiTO  «cs  in  tbo  olutoh,  oad  tbo  loagov  tho  olutoh  tho 
grootop  wmo  tbo  d»os>oooo  f»oai  flrot  to  loot  ogg,  but  tho 
•Mollop  vos  tdto  dooroooo  of  ooob  ogg  within  tho  olutoh, 

2*    Tho  f  irot  OK  ^f  tor  o  poiiot  i»  pvoduotion  of 
doTO  or  novo  in  Rhodo  loloaA  Rodo  ihoood  o  dooroooo  of  4*14 
groooi  in  Whito  Loghomo  the  dooroooo  woo  2JS2  grsst.    tto* 
o«l%o  ohoood  tbst  tho  on  'i**  *>■  rooororod  within  inro  or 
thTM  oggo  of  tor  produotion  wot  Poiiotd» 

3.  SflwU  ogg  oioo  woo  not  oooooifttod  t<rith  high  oannol 
IMPOdootion*  'fho  hi^tor  prodoeivg  birdo  mintAlnod  o  hlghor 
■ooft  oookly  OM  olso  throo^oat  tho  7ssr« 

4*    In  tho  whito  Lsg^mo  tho  oorlior  aotoriiig  birds 
loid  Muaior  o«o  doriag  tho  ontlro  yoor,  but  in  tlw  thodo 
Zsland  Rods  stndiod,  tho  roworoo  warn  truo* 


6«    fh*  MM  «««kl7  acs  ««lght  whm  •owpaiPtt  with  tb* 
■MA  — <■»—  vMiay  tMptivtuM  ihovvd  •  tterp  dultm  wh^n 

8*    Tb*  MAB  dally  •gg  dM  of  birda  plM«d  vnter  mb- 
%F<ill«d  t»«p»Mit«p«  MM  i^«dnD«d  froB  15  to  20  on*  eMut  hf 
•ypllMtim  9t  )A^  tfpwatupg.     Th»  ^sg  sIm  dMlixMd 
■Mil  mof  rapidly  widme  high  t««p«i«tai>«  than  It  lner«aMd 
«h«a  ths  t«M«rat«i»  waa  lo««p«d« 

▼«     All  aoMppMnta  of  tha  •gg  daoroaaad  imdar  Mgli  %!»• 
p»pat«rot  tha  ihall  and  allMmia  daeraaaad  oonaiderably  noro 
tteM  tba  yolk  in  propiSTtioa  to  tbolr  waigbt,  vhieh  ladi* 
•ataa  tliat  tba  ovlduot  la  wov  aaiMiitlvo  to  hig$i  t—paw 
turea* 

8*    Bacty—ly  hl|^  or  lam  taaparatovM  vara  f ollovpd  by 
a  daallna  1b  ppodoptlMii  birda  vara  aerp  pvaaltlva  tp 
snidaB  piMBgaa  la  tPflpapatnvp  ttam  to  grpiPPl  «liaagaa  ipwud 
or  doannrd* 

9*    Tha  feivtfa  pottPttaad  18  ppv  ppnt  laaa  f aad  Miar  liigh 
then  undar  Bodpppta  tawppraturaa,  but  pxpaMnantal  pppqIap 
abavpd  thla  faotwp  vaa  wot  raaponalbla  for  tba  dpppaaap  in 
pgg  aiza  VBdar  hi|^  taapMvatMrP* 

10*     In  tba  Phlta  LtghoHM  and  Sheda  Zaland  Hate 
atadlad,  both  braada  raapbPd  thalr  nawlw  pgg  aiaa  in  tha 
aarly  part  of  Mbrwary?  fMai  bpra  until  tha  lattar  part  of 
■ay  liam  ppmmt  taMW**»>w>"  bagia  to  haw  thalr  offapt^ 
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tb«r«  wmn  ▼•py  little  f lattatitlaa  in  «Kg  •!«•• 

11*    R«»alts  Indioatsd  that  a  6i&pmdUblm  — a<ttpa  of  • 

fdBaXa^a  — ylwiwi  «ig  alM  j9»a  1»  obtnlnod  by  wolfliias  ^^ 

.. 

first  tM  «MS  ia  April* 

12 •     In  cn»mx*iiig  SKft  aise  of  birds  fbr  diffttfpant 

yarta  of  tha  Halted  Stataa^  toaiperacure  and  ita  effeeta  ob 

ogg  alia  tfxould  be  taken  into  oonai deration. 

AOXSOnSBSffiR 

Yhe  taMmr  viahea  to  ojepnmm  hia  alBOOvo  approoistlCB 

%o  Dr«  D,  C*  Wayjpoa  far  hia  help  taA  gildanas  tbroac^ias* 

thia  atndy*  aad  to  aqr  wife»  Xlldrod  H.  Baniea*  for  her  oa- 

atitaaai  in  tabolating  the  data. 

Z  alao  wi^  to  tiiaak  Prof|9aor  L,  P.  Fayae  for  hia 

aogieationa*  aad  for  tho  «oa  of  rooorda  aal  oqudpaast  of 
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